A novel case of ACOX2 deficiency leads to recognition of a third human peroxisomal acyl-CoA oxidase.
Peroxisomal acyl-CoA oxidases catalyze the first step of beta-oxidation of a variety of substrates broken down in the peroxisome. These include the CoA-esters of very long-chain fatty acids, branched-chain fatty acids and the C27-bile acid intermediates. In rat, three peroxisomal acyl-CoA oxidases with different substrate specificities are known, whereas in humans it is believed that only two peroxisomal acyl-CoA oxidases are expressed under normal circumstances. Only three patients with ACOX2 deficiency, including two siblings, have been identified so far, showing accumulation of the C27-bile acid intermediates. Here, we performed biochemical studies in material from a novel ACOX2-deficient patient with increased levels of C27-bile acids in plasma, a complete loss of ACOX2 protein expression on immunoblot, but normal pristanic acid oxidation activity in fibroblasts. Since pristanoyl-CoA is presumed to be handled by ACOX2 specifically, these findings prompted us to re-investigate the expression of the human peroxisomal acyl-CoA oxidases. We report for the first time expression of ACOX3 in normal human tissues at the mRNA and protein level. Substrate specificity studies were done for ACOX1, 2 and 3 which revealed that ACOX1 is responsible for the oxidation of straight-chain fatty acids with different chain lengths, ACOX2 is the only human acyl-CoA oxidase involved in bile acid biosynthesis, and both ACOX2 and ACOX3 are involved in the degradation of the branched-chain fatty acids. Our studies provide new insights both into ACOX2 deficiency and into the role of the different acyl-CoA oxidases in peroxisomal metabolism.